
 

OFFSHORE OIL AND GAS RISKS AND HAZARDS MANAGEMENT 
  
               1Joseph J. Akpan* 2John F. Wansah 1Paul O. Udom 
1Chemical Engineering, Federal University Wukari, Taraba State. Nigeria 

2Pure and Applied Physics, Federal University Wukari, Taraba State, Nigeria 
 

*Author to whom correspondence should be addressed; akpanjohn@015gmail.com 

 

Abstract: 

The design, installation and operation of an offshore platform can constitute a great danger and impact 

negatively on the safety of the marine activities. Features such as jack, spar, spacing as well as tower design 

can all have the potential likelihood and significances of numerus ocean risk and life-threatening hazard. 

This situation calls for an in-depth study of the conceivable risks and hazard that may play out in the oil 

and gas platform throughout the design, installation and operational phase. This journal aims at reviewing 

the possible hazard existing on the oil and gas platform using HAZID technique as the identifying 

framework. 
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1.Introduction: 

After decades of global offshore oil and gas exploration, risk and hazard still remain a subject of great 

concern with high demand in technology to control and mitigate the risk. On account of this, operational 

safety in the industry has become a critical issue in the factor of production. In recent time, this safety 

concern has advanced into methodical discipline with many extremely practical and multifaceted models 

and practices. Industries professional, experts and process Engineers has advocates for the engagement of 

appropriate and advanced high-tech apparatuses and equipment in gathering information for safety decision, 

as well as in plant design and operation. To achieve the measures under operational context, hazard 

identification methodology, HAZID is used. This is hazard assessment technique whose approach is on 

identifying system hazard and to regulate influences that can issue hazards measures as well as their 

consequences. Hazard identification (HAZID) is the most relevant and important step in offshore oil and 

gas risk assessment, a qualitative technique with a systematical process of identifying hazard and associated 

event that have the potential of causing great consequence. [1] acknowledged HAZID as the most 

appropriate risk assessment technique that can be employ in the oil and gas industry for the identification 

of hazard. Oil and gas safety can best be defined through the knowledge of the following basis: 

Risk: This is the likelihood of a specified undesirable event occurring within a specified period or in a 

specified circumstance. 

 

Hazard:  This is any real situation with the potential of causing harm, injury, or damage to property, 

environment, or a combination of both. 

Uncertainty: This is deficient in knowledge of the future event. According [2], the possibility is the curb 

in information or data concerning environmental influences and the factors of impacts that can affect them. 

Uncertainty originates from randomness and lack or incomplete information. 

Risk Assessment: Risk assessment is a whole technique or process of investigating and estimating 

associated hazards in a system.   It is a course of appraising consequences of danger in a project. 
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Risk Management: Risk management is the process of recognizing, examining, and deciding on a potential 

event within a negative impact on the asset, project, or environment. 

Therefore, in oil and gas exploration, where heavy and highly combustible liquid is dispensed at a high 

frequency and constitute a hostile and dangerous environment for machines operation, safety remain a key 

word. Any act or event of accident can result in a colossal loss of lives, money, reputation as well as the 

environment. To protect all the stakeholder and the investment, safety structures must be industrialized and 

unified into the systems’ operation in order to lessen the probabilities of any disaster. 

 

  

1.1. Hazards and accidents within the Offshore Environment. 

July 1988 at Piper Alpha oil production facility in the North Sea, something went wrong and 165 

crewmembers plus 2 rescue men perished. March 2001, Petrobras P-36 drilling ship exploded killing 11 

workers onboard. Deepwater Horizon explosion, April 20, 2010 with the loss of 11 lives. And Chevron 

Nigeria Limited oil facility explosion, January 20, 2012, two lives was lost, the list keep counting, all these 

were triggered or attributed to a potential hazard. 

The offshore environment is unique both in installations and in operations, combine with multiples potential 

sources of hazards threatening the health and safety of workers. Constituting mostly of mechanically 

complex structures, the offshore oil and gas platform hazards ranges from fall related accidents, falling 

objects, rig workers fatigue as well as fire, explosion, cranes and heavy equipment and helicopter accident. 

These and others are all classified into biological, chemical, physical, psychosocial, ergonomic and safety 

hazards. To evaluate these, HAZID technique is the suitable tool as a multi-criteria decision analysis for 

analyzing the perceiving hazards existing on the platform. According [3], is consider so because the final 

outcome rest on criteria, that relate the possible unsafe scenarios with differs significances. Hazard that is 

overlooked in a system has the capacity of introducing more error into the general risk estimate of the 

system operation, thereby affecting the model and frequency estimate.  

2. Earlier Research: 

HAZID technique is a method of assessing hazards on oil and gas platform, its usually carried out in groups 

with the aim of digging deep into the likely hazards.  [4] conducted a vibrant hazards assessment on Sirri 

gas facility using HAZID tool in identifying potential hazards on the petroleum platform. Harstad 

accentuated on the important of integrating HAZID into platform design and operation in oil and gas 

industry with a systematic guided methodology [5]. Similar study was conducted by [6] to extract the 

distinctiveness of HAZID in the engineering safety methodology by integrating HAZOP into the risk 

assessment procedure in maintaining the platform safety. According to [7], HAZID is the most consistence 

technique of hazards identification commonly used on variety of areas, projects and operations in the 

offshore environment. In this technique, a explanation of possible sources, properties and significance or 

gravity of conceivable chances are given to every hazards identified. The work of [8] was to reveal the 

likelihood of intrinsic safety in the hazard’s consideration within the offshore activities while [9] stressed 

on the need to identified all possible conceivable hazard existing within the offshore environment.  

On a modelling effort of LNG terminals, [10] through their investigation, concluded that, design work 

should be built on HAZID technique. [11] contribution was on the identification of possible gas discharge 

situations by steering a HAZID technique with attentiveness on differs characteristics within a gas turbine 

impulsion arrangement. Furthermore, [12] synopses the shell’s risk assessment operational technique that 
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was designed toward practical safety and economical floating production system in delivering lubricant and 

LNG at the same production point. 

In this review, the aim was to look at the conceivable hazards whose existence in offshore oil and gas 

platform will constitute a major threat to the platform operations. 

 

 

2.1. Risk Assessment and Management 

It is the assessed risk that is controlled, a danger that is not known cannot be measured, treated, or managed 

and that total elimination of a risk in a system can never be possible. Therefore, it is vital to have a proper 

risk management procedure in a scheme to control and manage all forms of risk. The achievement of any 

project hinges on mostly the risk response strategies used in the mitigation and management of such threats 

[13]. Therefore, the fundamental idea or principles in risk management is about managing risk efficiently 

[14]. According to [15], excellent and standard risk management will always result in several aids and 

organization benefits in different ways, that may include: 

• By identifying a promising option for the sequences of events. 

• Boast or give assurance in the attainment of the management objectives 

• Better the organization probability of achievement. 

•  Minimized uncertainty. 

• More detailed in prediction. 

• We minimized the repetition of energy. 

Project Management Body of Knowledge (PMBOK), a journal published by, institute of project 

management (IPM), identified risk management as one of the main focal points on project management.  It 

also labelled it as the procedure that has to do with leading risk management development, identification, 

examination, responses, as well as monitoring and regulating a project 16]. From the opinion of [13] risk 

management in structure or building is considered a tedious chore as the aims incline to alteration 

throughout the project lifespan.   It happens much because of the sensitivity of developments to irrepressible 

risks, curtailing from the variations in macro-environment—the involvement of many managers in the 

project value line and unique nature of construction procedure.  Risk management on a project should be a 

combined process with every activity targeted toward identifying uncertainty, approximate their influence, 

and analyze every interaction. The aim is to enhance control execution and provide the needed feedback 

for the maintenance of the assets [17] Risk management built on the agreement of literature work exploits 

the following method as suggested by [18] 

• Risk identification (what is going wrong). 

• Risk valuation (what are the significances). 

• Risk extenuation or mitigation. 

The initial action in risk management is to identify the risk itself, and it must be defined before it is managed. 

The identification of uncertainty makes it to become a problem affecting the projects. It mentions the 

indications or signs from the previous knowledge with like cases that would apply to the present to avoid 

or better the chance of cooperating with the achievement of the project.  

According to [19], building risk can be branded in different ways pending based on the risk, its impact, or 

the project stage. By categorizing risk, it divided into two principal sources, the internal threat and the 

external danger. 
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The first and rudimentary question/step in hazard identification is chastely qualitative commonly referred 

to as safety study. This step is aim in revealing of the plant and installation that demand more consideration. 

It then pertinent to provide answer to the basic risk analysis. The outcome of the analysis is then utilized in 

mediating the acceptability of such risk and in the verdict making process. The qualitative outcome or 

answer often gives birth to the second and the third question. Moreover, in tackling question two and three, 

the application demands the deployment of a quantitative techniques in the risk analysis, the stage which is 

referred to as risk assessment. The hazard control in recent time has gone deeper than the ordinary 

quantitative deliberation to a more exhaustive assessment vacillating from hazard identification to 

calculation of every individual and associated risks. These associated risks within the offshore platform can 

be view as follows: 

• Acts of Sabotage 

• Installations and moving vessels collision 

• Man-made error 

• Acts of Nature (Bad weather) 

Offshore oil and gas operation always involve traditional dangers with potential of severe threat of accident, 

the danger of object drop from lifting and the operators from the height. Materials handling in drilling 

process, shipping and transportation, bad weather as well as explosion from fluid and liquid. 

2.2. HAZID TECHNIQUE 

HAZID is a hazard identification tool or technique that has gotten an early approval and application in the 

oil and gas industry, the industry project with an established process flow and plot layout diagram can enjoy 

the deployment of this tool. This technique is a design-enabling means premeditated to help shape the health 

and safety environment, (HSE), deliverables in the offshore project. It is an organized brainstorming 

technique that involve experts and engineering clients. Projects managers as well as commissioning and 

operations men. 

2.3. ADVANTAGES OF HAZID 

The target of an efficient HAZID research activities is to give a step-by-step identification of hazards in-

order to guard against danger in different stages of the offshore operation. The benefits of HAZID study in 

handling environmental safety in the offshore oil and production can be summaries as thus: 

• The tool facilitates in the discovering of hazards at its early stage of the project. 

• Help in creating a consistence record of hazards for effective mitigation. 

• It gives room for good auditing, effective managerial and legislative response 

• It reduces hiccup and hinderances in budgeting and operation 

• It strengthens the plant life-cycle.  
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3. HAZID METHODOLOGY 

In this methodology, a checklist is established for all possible and perceived hazards on the offshore 

platform. This procedure of HAZID framework was set with the guide of significance literature [20]-[24]. 

In this method, a comprehensive study was carryout by suggesting every conceivable platform threat, 

sources and their expected consequences. The benefits of this are to aid in safety planning and eliminate 

threats in a day-to-day operation. 

 

3.1. HAZARDS INDETIFICATION SHEET (HAZID Check list). 

                                            Table 3.1. Platform hazards  

Types of Potential 

Danger 

 

Sources/causes significances Precautions 

Riser and Pipelines 

releases 

 

 

 

Outside impact Fire risk, ecological 

effect and release of 

contaminated 

substance. 

Riser is interior to the casing /jacket 

assembly 

 

Fire and Emergency shutdown, Gas 

linkage detection devices.  

Navigation lights 

Air (Oxygen) apparatus 

Deterioration/Corrosion Fire risk, ecological 

effect and release of 

contaminated 

substance. 

Corrosion practices 

Pipeline description 

Coating 

Pigging 

Painting 

Well blowout Damage/ loss of well 

regulator 

Fire risk, ecological 

effect and release of 

contaminated 

substance. 

The blowout preventer through well 

interference. 

Operational engagement with 

subsurface safety valve (SSSV) and 

surface safety valve (SSV). 

Tolerable space on the deck for 

flexible rig process with differs 

equipment. 

 Outside impact 

 

Fire risk, ecological 

effect and release of 

contaminated 

substance. 

Shutdown /close all fail SSSV and 

SSV. 
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Helicopter Bad /dangerous weather Crashing on the 

helideck with possible 

impact on platform.  

Movement restriction on bad 

weather. 

 Helicopter Saving kit 

 Operator (pilot) mistake Crashing on the 

helideck with possible 

impact on platform. 

Good illumination and design of the 

helideck. 

Proper training and retraining of the 

pilot. 

Safety disposable. 

Lighting Tempest Fire at the platform Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems). 

Flame arrestors. 

Ship Collision Drive and drift off Influence/effects on 

constructions 

Building of Barge bumper on the 

ship/boat landing terminals to 

sheath the impact. 

Improving platform design and 

construction. 

Sea Growth Failed or inappropriate 

material coating 

System Corrosion and 

structures weakening.  

Appropriate painting and coating. 

Sea growth preventer. 

Growth consideration during design 

and construction. 

Turbulent wind and 

tide 

Hurricane and cyclones 

 

Effect on structures 

and drop objects 

Appropriate platform design and 

construction with respect to weather 

condition. 

Weather limitation and control on 

cranes movement. 

Hydrogen cumulation/   

formation in the battery 

room 

Drops of Hydrogen Likely explosion Good and open ventilation. 

Hydrogen detector. 

Fire extinguisher. 

Explosion proof equipment. 

Chemical seepage System failure System damage Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems). 

Appropriate fitting and piping. 

First aid box provided 

 Drop Object  System /Equipment 

damage 

Trained and certified crane 

operative. 

Provision of first aid box. 

Fatigue 

 

Repeated loading on 

structures/systems. 

Possible failure 

toward joints and 

structures/systems. 

Fatigue analysis should be 

considered in the design criteria. 

Earthquakes Natural mishap Effects on platform 

structures and 

personnel with 

high/low impacts 

Considering the seismic zone 

standards in the platform structures’ 

design. 

Accidents/dangers 

from process 

equipment 

Drop equipment Impaired equipment, 

falling-out pipe 

discharging toxic 

fluid, fire risk and 

ecological impacts. 

Provide hydrogen sulphide (H2S) 

detector. 

Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems). 
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Trained and certified crane 

operative. 

Material handling guide. 

Inundation system 

Constand review and certification 

procedure for crane operation. 

Braided main deck. 

 

Valve mechanical 

failure 

Fire risk, ecological 

effect and release of 

contaminated 

substance into the 

environment. 

Provide hydrogen sulphide (H2S) 

detector. 

Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems). 

Regular inspection and 

maintenance. 

Carry out leakage test before daily 

operation. 

Inundation system. 

Braided main deck. 

Appropriate piping and fitting. 

 

Corrosion  Fire risk, ecological 

effect and release of 

contaminated 

substance into the 

environment. 

Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems 

Appropriate piping and fitting. 

Coating/Painting. 

 System 

Failure/breakdown 

Fire risk, ecological 

effect and release of 

contaminated 

substance into the 

environment. 

Fire and Emergency shutdown, Gas 

linkage detection devices (ESD and 

FED systems. 

Conduit design criteria and 

specification. 

 

 

 

4. RESULT AND DISCUSSION 

After area cataloging, hazard determination and the HAZID checklist, a consequences and probability 

matrix were used to access and evaluate the risk level of the hazards as it relates to HSE. The matrix 

demonstrated the probability (likelihood) as it related to the to the consequences (impacts). The hazard was 

identified and their risk yield was assessed based on the HAZID procedure and finally classified and 

grouped into five levels (Fig.2). Another importance of the matrix is that, it communicates the severity of 

these hazards at every level for necessary and rapid respond.     
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C
o
n
se

q
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ce

 

5 
Mild Serious Very 

Serious 

Very 

Serious 

Very 

Serious 

4 
Insignificant Mild Serious Very 

Serious 

Very 

Serious 

3 
Insignificant Insignificant Mild Serious Very 

Serious 

2 
Good  Insignificant Insignificant Mild Serious 

1 
Good Good Insignificant Insignificant Mild 

  
1 2 3 4 5 

  
Probability 

 

                       Fig.2.1, The Consequences and Probability Evaluation Matrix. 

 

5.  CONCLUSSION 

At the end of the reviewed, the study demonstrates a significant footstep towards offshore oil and gas 

platform hazards identification. Also, it integrates entirely, the likely existing threat or danger identification 

technique, which are indeed needed as changes in making flexible this hazard technique. A plan is projected 

to tackle most of the hazards and an evaluation process well-thought-out in solving the analyzed hazards. 

In this reviewed study, some specific hazards were identified and considered to be in level (5) of ‘very 

serious’ impact, such as Riser pipeline, well blowout as well as Chemical seepage, all constituting high 

impact sensitivity. Hence, it is of safety advice that, at this point, proper and immediate consideration should 

be made in place in order to curtail any pertinent danger. This study did not analyze the used software and 

types of software used in analyzing these hazards. 

 

 

 

 

 

 

GSJ: Volume 10, Issue 10, October 2022 
ISSN 2320-9186 692

GSJ© 2022 
www.globalscientificjournal.com



9 
 

 

 

 

 

 

 

   REFERENCES 

[1] Paltrinieri N, Tugnoli A, Bonvicini S, Cozzani V. (2011). Atypical Scenarios Identification by the           

DyPASI Procedure: Application to LNG. Chemical engineering transaction. 

[2] Guidance, R.D., Natural, M. and Risks, E. (2011).  ‘Guidelines for Environmental Risk Assessment and 

Management - Green Leaves III’, Risk Management, 2008(November), pp. x, 590. 

[3] Georgios D, Niñitas N, Maria L. (2008). A Methodology for rating and ranking hazards in maritime 

formal safety assessment using fuzzy logic. University of the Aegean, Greece. 

[4] Graf H, Schmidt-Traub H. (2000). Early hazard identification of chemical plants with state chart 

modeling techniques. Safety Science 36(1), 49-67. 

[5] Harstad, E., (1991). “Safety as an integrated part of platform design”, In Proceeding of 1st International 

Conference on Health, Safety and Environment, Hague, Netherlands. 

[6] Medonos, S., (1994). “Use of advanced methods in integrated safety engineering”, Offshore Mechanics 

and Arctic Engineering (OMAE) Conference, Houston. 

[7] Doley H, Mcavoy B, Nichol K. (2011). Mitigating risk in your supply chain: The power of due diligence, 

an overview to procurement managers on how to manage supply chain risk with due diligence. KPMG 

international, a Swiss entity. 

[8] Faisal I. Khan, Paul R. Amyotte, (2002).  “Inherent safety in offshore oil and gas activities: a review of 

the present status and future directions”, Journal of Loss Prevention in the Process Industries, Vol. 15 No.4, 

pp.279-89. 

[9] H. Ozog, (1985).’ Hazard identification, analysis and control’, Chemical Engineering (New York), 

Volume 92 (18), p. 161. 

[10] Mamoun Naciri, Single Buoy Moorings Inc. and Leen Poldervaart, Single Buoy Moorings Inc. 

(May,2004,), “Design Aspects of SPM LNG Terminals in Shallow Water” Offshore Technology 

Conference, Houston, Texas, ISB 978-1-55563-251-9 

[11] Kiho Moon, Seok-Ryong Song, Jorge Ballesio, Gary Fitzgerald, Gregory Knight, (November, 2009) 

“Fire risk assessment of gas turbine propulsion system for LNG carriers” Journal of Loss Prevention in the 

Process Industries, Volume 22, Issue 6, Pages 908–914. 

[12] F. Faber, A.E.J. Bliault, L.R. Resweber P.S.Jones, (May 2002) “Floating LNG Solutions from the 

Drawing Board to Reality”, Offshore Technology Conference, Houston, Texas, ISBN 978-1-55563-249-6.   

GSJ: Volume 10, Issue 10, October 2022 
ISSN 2320-9186 693

GSJ© 2022 
www.globalscientificjournal.com



10 
 

[13] Dikmen, I., Birgonul, M. T., and Han, S. (2007) ‘Using fuzzy risk assessment to rate cost overrun risk 

in international construction projects’, International Journal of Project Management, (25), pp. 493–50. 

[14] Thevendran, V., and Mawdesley, M.J. (2004) ‘Perception of human risk factors in construction 

projects: An exploratory study.’, International Journal of Project Management, (22), pp. 131–137. 

[15] Bannerman, P.L. (2008) ‘Risk and risk management in software projects: A reassessment’, The Journal 

of Systems and Software, 81(12), pp. 2118–2133. 

[16] Zou, P. X. W., Zhang, G., and Wang, J. (2007) ‘Understanding the key risks in construction projects 

in China.’, International Journal of Project Management, 25, pp. 601–614 

[17] Willsteed, E., Gill, A.B., Birchenough, S.N.R. and Jude, S. (2017) ‘Assessing the cumulative 

environmental effects of marine renewable energy developments: Establishing common ground’, Science 

of the Total Environment, 577 Elsevier B.V., pp. 19–32. 

[18] Zayed, T., Amer, M., & Pan, J. (2008) ‘Assessing risk and uncertainty inherent in Chinese highway 

projects using AHP’, International Journal of Project Management, (26), pp. 408–419. 

[19] Klemetti, A. (2006) ‘Risk management in construction project networks’. Helsinki University of 

Technology. 

[20] Kavianian, H. R., Rao, J. K. and Brown, G. V., “Application of Hazard Evaluation Techniques to the 

Design of Potentially Hazardous Industrial Chemical Processes”. (Div. of Training and Manpower Devel., 

Nat Inst. Occup Safety and Health, Cincinnati, OH). (1992 

[21] McCoy, S. A., Wakeman, S. J., Larkin, F. D., Chung, P. W. H., Rushton, A. G. and Lees, F. P., 

“HAZID, a computer aid for hazard identification: 2. Unit model system”, Trans IChemE, Part B, Proc Safe 

Env Prot, 77(B6): 328–334. 

[22] Rushton, A. G., “Quality Assurance of Hazard and Operability Study Performance in the Context of 

Offshore Safety”. Report to HSE, Offshore Division1995, 

[23] Management, R. and Guides, T. (n.d.) Manufacturing Technology Committee – Risk Management 

Working Group on Risk Management Training Guides ‘Hazard & Operability Analysis ( HAZOP )’, , 

pp. 1–9. 

 

[24] Purohit, D.P., Siddiqui, N.A., Nandan, A. and Yadav, B.P. (2018) ‘Hazard Identification and Risk 

Assessment in Construction Industry’, 13(10), pp. 7639–7667. 

 

GSJ: Volume 10, Issue 10, October 2022 
ISSN 2320-9186 694

GSJ© 2022 
www.globalscientificjournal.com




